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Abstract: Nanotechnology is a technology for studying the movement and characteristics of electrons, atoms and mole-
cules in a space of 1-100 nm and for manufacturing products with specific functions.Nanotechnology is penetrating 
deeper and deeper into the field of biomedicine. Nanoparticles have quantum size effects, surface effects, small size 
effects and macroscopic quantities. Subtunnel effect makes it exhibit many unique properties, such as large specific 
surface area, many surface active centers, high surface reactivity, strong adsorption capacity and high catalytic capacity. 
The understanding of particle characteristics opens up a new way for the application of biomedical research to further 
development and provides a more scientific means. 
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Introduction 
Qian Xuesen, a famous scientist in China, once predicted: "the structure of the nanostructure or below will be the 
focus of the next stage of scientific and technological development, will be a technological revolution, and thus will be 
another industrial revolution in the 21st century." The development of nanotechnology (Nano technolog y) is becoming 
the focus of the world's science and technology circles. Whoever can get the leading position in this field will occupy 
the commanding point of science in the 21 ~ (th) century. Nanometer-particle (Na noparticle) is becoming more and 
more common because of its unique sexual qualities. It is applied to biomedical field. In the near future, nanotechnolo-
gy will penetrate into all fields of science, improve the quality of human life, and create unparalleled productivity. 
1. Nanotechnology
At present, the relatively uniform definition of nanotechnology is: 1 ~ 1
A technique for studying the laws and characteristics of electron, atomic and molecular motion in a nm (nanometer, 
1 nanometre = 10 -9 m) space
[1]
. The development of nanotechnology is accompanied by the development of nano-
materials. We generally refer to nanomaterials that are nanocrystalline (10-9 m). The size of nanocrystalline particles 
is between cluster and ordinary particles, generally ranging from 1 to 100 nm
[2]
. It consists of two parts of the volume 
fraction approximation: one is a particle of several or dozens of nanometers in diameter The second is the interface be-
tween particles. The former has the crystal structure of long program, the latter is the disordered structure with neither 
long program nor short program
[3,4]
. A group of atoms with a diameter of 3 nm contains about 900 atoms, DN A diame-
ters less than 3 nm, and the diameters of ordinary cells are about hundreds of nanometers. 
As early as 1957, the Nobel Prize laureate Richard P. Feynmam of the United States predicted that if we controlled 
the arrangement of objects on a small scale, we would be able to obtain a large number of properties different from the 
physical body, thus making the material world rich in changes. Scanning Tunneling Microscope (STM) and Atomic  
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Force Microscope (AFM) have unprecedented high spatial resolution. They can not only directly observe the atomic 
structure of the material surface, but also as a surface processing tool to etch and modify various surface terms on the 
nanoscale, to achieve nano-machining, and even to move and locate a single surface. Original and molecular. 
With the development of nanotechnology, nanoelectronics, nanobiology, nanomaterials, nanomedicine and 
er branches of science have been established and developed. 
2. Advances in the research and application of nanotechnology in biomedi-
cine 
The penetration and influence of nanotechnology on biomedical engineering is obvious. It has introduced the de-
velopment of biocompatible substances, the assembly of biomacromolecules, the optimization of analytical and detec-
tion techniques, drug targeting and gene therapy into micro-fields, and has achieved some research results. 
2.1 Research and application of nanotechnology in biological information processing 
We know that molecules are the smallest units that maintain the chemical properties of matter. Biomolecules are 
constantly moving, and their state changes can be predicted during the course of motion, so from the perspective of 
nanotechnology, biomolecules are a good information processing material. Each biological subunit itself is a micropro-
cessor
[5]
. Based on this, a quantum computer for biomolecules can be designed using nanotechnology. Dr. Adelma n et 
al.
[6]
 of the University of Southern California, United States of America, applied the biological test method of molecular 
computing technology to solve the problem that cannot be solved on the computer at present. The Hamiltonian path 
problem provides a deeper solution to the information processing function of biomaterials and the computational tech-
niques of biomolecules. 
DN A nano technolog y (DN A nano technolog y) is a kind of nano technolog y designed on the principle of DN A 
physicochemical properties. It is mainly used in molecular assembly. The simplicity, complementarity and specificity 
of bases, diversity of genetic information, conformational specificity and topological targeting embodied in the process 
of DN A replication are all nano technolog y. The required design principles. American scientists linked two oligonucle-
otide chains on a 13 nm diameter gold particle surface: 3'-thio l-TACCG TTG-5 'and 5' -A GTCGT TT-3 tip-thi ol, then 
adding double-stranded oligonucleotides with "adhesion ends" complementary to the two chains, using the base pair 
principle to form a visible gold particle polymer. Thus, the self-organizing process of nanoparticles was completed. 
Scientists have recently developed a new polymer called Dendrim ers, a dendritic synthetic molecule that is syn-
thesized by one nanometer at a time, with precise nanostructures. Dendrim ers 
The precise volume is determined by the number of steps in the synthesis. The surface can be formed into dense 
regions composed of groups of molecules that act as hooks and can adhere to other useful molecules. The Dendrimers 
can also carry internal elements. These properties make it an optimal carrier for stuffing DN A into cells. The scientists 
attached DN A fragments to the Dendrimers molecule, making DN A curl up on its surface. Implantation of DN A- 
Dendrimers polymer into the structure, a certain amount of Dendrimers will just induce the hair cells to pass through 
with (endocy tosis), and the fine cells will deform at this time, so that DN A-Dendrimers can be dissolved in. Once en-
tered into the cell, DN A is released and migrated to the nucleus as part of the cell genome, leading to DN A recombina-
tion. 
2.2 Research and application of nanotechnology in medicine 
Nanotechnology can be used to understand the fine structure of biological macrophons and their relationship with 
their functions at nanometer scale. Scientists imagine using nanotechnology, using 20 amino acids as raw materials, to 
design and synthesize the required protein "parts" according to molecules, and to further utilize the fiber structure skel-
eton of muscle cells. To create a molecular robot. The sub-robot can be used to circulate in the blood, detect all parts of 
the body, diagnose and carry out special treatment, dredge the thrombosis in the cerebral vessels, clear the fat deposits 
of the heart artery, and even use it to devour the virus. Killing cancer cells . In the near future, HIV / AIDS, high blood 
pressure and cancer, which are regarded as the most difficult diseases, will be solved. 
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The RN A- protein complex has a linear range of 15 to 20 nm, and many viruses in the organism are nanomaterials. 
Particles below 10 nm are much smaller than red blood cells in the blood and thus flow freely in the blood vessels. Ul-
trafine particles are injected into the blood and fed into various parts of the human body, which can be used as a means 
of monitoring and diagnosing diseases. 
Scientists are currently developing a micro-sensor for diabetics that mimics human glucose detection systems. The 
device, which is likely to be implanted subcutaneously, will monitor the level of blood sugar and release insulin as 
needed. 
Using the unique pore structure of carbon nanotubes, the drugs are stored in 
In carbon nanotubes and through certain mechanisms to stimulate the release of drugs to make controllable drugs 
into reality
[7]
. 
3. Nanoparticles and their applications in biomedicine 
Nanoparticles refer to ultrafine particles of nanometer size (1~100 nm). Nanoparticles have large specific surface 
area, high surface reactivity, many surface active centers, high catalytic efficiency, strong adsorption capacity, and ex-
hibit a large number of strange properties: small size effect, quantum size effect, surface effect and macroscopic quan-
tum tunneling effect
[8]
, and have single electron, Coulomb island and other properties, thus in light. It shows a great deal 
of particularity in electricity, heat, magnetism, catalysis and adsorption. 
3.1 Biological and physiological effects of nanoparticles 
In 1987, Heng Lein made it clear that the particulate matter with a size of 1-10 nm possesses properties distinctly 
different from that of the substance itself. When the particle becomes small, especially less than 10 nm, the particle is 
no longer an inert body, but an object that gives and takes electrons, or becomes a chemically active substance. Because 
all redox reactions in the biological world are accompanied by changes in the redox potential, all redox reactions can be 
affected by nanoparticles with this property (giving and taking electrons). Therefore, nanoparticles have a wide range 
of biological effects. 
Jiang Long, Institute of Chemistry, Chinese Academy of Sciences, etc.
[9]
 have carried out research on the role of 
nanoparticles in biological systems in recent years. Their results show that gold and silica nanoparticles can significant-
ly increase the biological activity of glucose oxidase, and gold nanoparticles can improve the photoelectric response 
current and lifetime of retinal biomimetic films, and the finer the particles, the more obvious the effect. It is confirmed 
that nanoparticles have adsorption concentration effect, adsorption orientation effect, configuration change effect and 
quantum size effect. This is consistent with the results of Koyam a K., Heeht H. J. and Ho Shi T.. 
The physiological effects of nano trace elements have also been reported. Yang Youhua et al.
[10]
 used D-galactose 
to induce immune imbalance and oxidative damage in mice to study the protective effect of nano-selenium. The results 
showed that nano-selenium could not only reduce the increase of free radicals in vivo caused by continuous injection of 
D-galactose, but also inhibit the imbalance of immune function in mice induced by continuous injection of D-galactose. 
It was proved that nano-selenium had certain bioavailability and biological efficacy. Gao Xueyun et al. (2000) studied 
the acute toxicity, bioavailability and anti-tumor effect of nano-selenium on mice Lew is lung cancer xenografts. The 
results showed that the acute toxicity of nano-selenium was lower than that of sodium nitrite; both nano-selenium and 
sodium nitrite could be well utilized by mice, which could increase the activity of glutathione peroxidase in blood; 
nano-selenium had good anti-Lew is lung cancer transplantation effect
[11,12]
. 
3.2 Cell separation and cell staining by nanoparticles. 
3.2.1 Cell separation
[13,14]
  
The traditional cell separation technology is centrifugation based on the density gradient principle. After the 1980s, 
a new technology of cell separation using nano-SiO2 particles was established. The basic principle and process is to 
prepare nano-SiO2 particles, whose size is controlled between 15 and 20 nm, and the structure is generally amorphous. 
Monolayers are coated on the surface, and substances that are compatible with the cells to be isolated are generally se-
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lected as attachment layers. The size of the complex formed by coating the nano-SiO2 particles The second step is to 
prepare polyvinylpyrrolidone colloidal solution containing many kinds of cells and control the concentration of the col-
loidal solution appropriately. 
Nano SiO2 coated particles were uniformly dispersed into polyvinylpyrrolidone colloidal solution containing a va-
riety of cells and then separated quickly by density gradient primordium. 
3.2.2 when cells stained
[13,14]
 Billy, DeMey Bosch et al 
using the saturated solution of yellow phosphorus of ether, reduced gold from HAu Cl4 aqueous solution to form 
gold nanoparticles by ascorbic acid or sodium citrate. The size range of particle size is 3 ~ 40 nm.. A gold nanoparti-
cles-antibody complex was prepared by mixing gold nanoparticles with prerefined antibodies or monoclonal antibodies. 
Sensitivity and affinity of different antibodies to cells and bone cells in various organs and tissues This gold nanoparti-
cles-antibody complex can be prepared on the basis of these differences. The combination of these complexes with var-
ious organs, tissues and bone systems is tantamount to labelling various tissues. Because of their large contrast under 
optical and electron microscopes, it is easy to distinguish the various tissues. This is a cell staining technique using na-
noparticles. 
3.3 Research and application of 3 nanoparticles in medicine 
3.3.1 Nanoparticles were used as probe Tchikov in immunology. V et al.
[15] 
experiments show that nanocrystalline gold particles have special interaction with biological bodies, and the 
mechanism is not clear. Nanocrystalline gold particles can be used as probes to obtain clear electron microscopic imag-
es of antigen-antibody interactions. It has been confirmed that when particles become small to 1,At ~ 3 nm, the interac-
tion between anti-proto and antibody can be more clearly understood because the particles become smaller. N ANO 
PROBE has produced the nanoparticles and put them on the market in a range of 0. 1%. 9~ 1. 4 nm. Due to the solid 
surface bond between gold particles and DN A surface, it has a broad application prospect for DN A immunosensor and 
DN A chip fabrication. 
3.3.2 Nanoparticles used as red blood cells in the blood of drug carrier 
In the range of 6, 000 to 9, 000 nm, the length of the strain is 6, 000 to 9, 000 nm,The virus size caused by 2 000 ~ 
3 000 nm, is tens of nanometers, so the size of nanoparticles is much smaller than that of cells in organism, which pro-
vides a new way for biological research. That is to make use of nano-particles to make special drug carrier or new an-
ti-body for local directional therapy and so on. At present, the diameter of nanoparticles used in drug carrier studies is 
less than 500 nm,. These particles include not only solid substances, but also lipids and emulsions, which form com-
pounds with drugs. Depending on the purpose of the treatment, In order to achieve the purpose of therapeutic or diag-
nostic imaging, the mechanism is selectively located in specific tissues and cells through blood circulation. Special na-
noparticles can also enter the cellular structure to achieve gene therapy.. 
Zhang Qiang et al.
[16]
 of Beijing Medical University discussed the possibility of using stearic acid nanospheres as 
new drug carriers. Using cyclosporine A as a model drug, they prepared cyclosporine A stearic acid nanospheres with an 
average diameter of 316.6 nm and an average entrapment rate of 88.39%. The results showed that there was no chemi-
cal reaction between cyclosporine A and stearic acid, and the relative bioavailability of cyclosporine A stearic acid nan-
ospheres was close to 80%, and the peak time was late, which had obvious slow-release effect. 
4. Conclusion 
The research and application of nanotechnology and nanoparticles has just begun, and has painted a new and bright 
future for us. With the penetration of nanotechnology into biomedical field, it will lead to a new revolution in biotech-
nology and medical means in the 21st century. 
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